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(57) [CK] 

7 6 0 t o r r«TC*t^L^7iSfc, 
£££*T£j££ixfcHzO;ff*&:tF^aALT->'J 

33 £ J: S •> !J =» yfittfcKfcjfcfr fti±, ■> y a 

ilF'P-^i^iM/T-, JPrtSB«?5IE^Sr7 6 0 torr{l>' 
C*tHrL/t*st, % NO*fcliN2 0#*&£5tf>'>.&AL 



•fH»W>BJW= 



_302_ 



•WW**: 



NO 



[OH M0) 



(CRAr; 
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mr£ipfH^co!±Jjir 7 6 0 t o r t -fcM\zM¥iV.t£ly> 
b, O2&0«H2#';*£»,fr£^T:fe&£ft.7eH2O#* 

*mmpty^ : &\ LT«fiE-> y => >-£*££r?ixS;S{b-t- 5 

[fl*i|2] #HM#;x£ I TNz WiA 

= >&{blBiflM#ffi. 

[§t#i 4 ] mmjmit®m<Dmmmm 7 o o t 

m^s y = ^KftM^^srfe. 
im*i 5 ] saiBiiiCis^iftPis ic. 

NO£fciaN20#*££ALT®^fc-t5&Pg££e) 
-fstilJSijn KEttco-yy =v» 

IbJMM^'teo 
Iff *1 6 ] MfB^Sfbl£Pi»iuf2^l*lsli<7>H:^l±€ 
B&7 6 0 t o r r-Cfc5ii:*#SSt-r5ii*JS5^IH 

ttrov y = ygSfbSsflM^S, 
[ft * X I 7 ] Suie^'^fb^PgcoifiEr rtSBOtE^jfi 7 
6 0 t o r r -5 £ i: £ -f 611*^1 5 (Cffi 

mlK^I*ltl5WjE^% 7 6 0 t o r r *?BilCiNMS Lfttf* 
fc, NO*fc(iNzO*'^^HtjlE*P^'--aALTf!ta^ 

y ^ssw« 

im^m 9 ] BtftBSg^{^pg<os«?fl^ i* 700% 

©->y n>i|g^?FM*?£-o 
[fit*?! 1 0 ] mt&P^M<r>S.t! £760torrii( 

vy ^iffi^WfttsMSrStjCix^:^ 
». 

[11*1112] fiufE*Pl*l95«OBE^)4:7 6 0 t o r rK 

fttzm o$ ^^m^ty^zALxmw.?/ y =>ym& 
kmamit-t $ b\mz.z> z. t zmmt-tzm 
#5 s KiEttro -> y ^ y aggfUKflM* ft. 

[ 0 0 0 3 ] 



(2) SPI2 0 0 0- 1 8 3 0 5 5 

2 

icon oxide fUvdRtfU!) => >H&Mikfi& (si I iconoxy ni 

tride f i Im) &7TMt" 5*fttC$ 0 , 

I8i^ia5->y =>S^-(b^0<K^b^SrffM-t--5^ft 

[0 0 0 2] 

io y = vgMfcJK (s sok WTffi^fc^bSIt^S) 

Rtfis'j =>>mm{tm (s io<N», wTtiw^aft; 
i-, ^bai^a-fbii, tfctimecoit-g-sK^, 
i±\ 5 o AsiTtomzifii-zmmt Lx$mzhz> 

■tts . fllSBtt, Smtt ft .fc'rotlfrlf aw,? SJ;^;*^ 

20 [0 0 0 3] -^ic^bJi^ffMt-S^ftll^^ff.^ 
rogrg.©:^ (furnace) XitfTf-SfiSIHbXfooT - ivgij 
L.Tft5SISit;(dry oxidation) £ jtitStfb (wet oxidatio 

n) ©2iHE^T'#5„ 1it^SStit\iMU<r>iptp^U]l 
3 >g«Sr§lti^T-02;tfx£aAlT->y nytS 
IP^-frTSg-fb^SrffML, msmfcttUik Oik 

tttmt \Zlt^XW 5. ft fc SMbBIOfflMW^tt fi £ O # 

[0 0 0 4] «^a-fblltt, ^bJlilBj^ic^ 

^ff^ffiOfSfiW^p'I'T-NO^NaO^^^-yy 

M^bllB «t\ S fc il^f bit i it^-fbJIo^-g-SIro^ 

[0005] rroi o^nbhtzmmt'>'j => 

>'S4g©*B (interface) iciiffill;^ (trapped charg 
e), ffiMWffi (mobile charge) ^-fbHofl$Ittt.^# 
^0 Sr2fctJi _ fl;ffif'f (charged ion) jS#Sf5i\ ;h 

bit-mzmamS:ms.iM&^at'^< ft*, tfcis 
!S.&m&im< tt^xw. siiiss tmi < ^5, l 

fc^t, ^Jfcro^MEETl-iJitS^^-fb&VS^ 

■fbiar-, fii^if, 5 0 AwFoMJf^t-rs^- hite 

T^h., iSjg fy^y (direct tunnel ing) ifroia 
ffi/S*sfc2»fc*^, fMSro^aTroK'fbXSliS^Jg 
JO ©^bSS (ultra thin oxide f i ImJffMT.^ir UTItjfi 
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[0 0 0 6] Z<7>£ot£?m&&M®:-tZ>±!hlz*m¥r 
fPUS4,330,930-§-"Eleotrically Alterable Read Only M 
emory Semiconductor Device Made by Low Pressure Ch 
emical Vapor Deposition Process". US5, 504, 021 jy"Me 
thod of Fabricating Thin 0/N/O Stacked Dielectri 
c for High-Density DRAMs", US5, 693. 578^"Methodof 
Forming Thin Silicon Oxide Film with High Dielectr 
io Break down and Hot Carrier Resistance", US5, 29 
8,4367?- "Forming a Device Dielectric on aDeposited 

Semiconductor Having Sub-Layer" *?-<?l±>c£UI&T 

\zxmt &ti%{&r±nimitxmzmm: itz - 1 &h 

fS^ftft^ot. it, N0^2 0#x&fyfflLfc$^fc 
[0 0 0 7] 

»te»B wii, %bnMm.mmwMiX'^m^ 

[0 0 0 8] 

-f 5 tfero^jewc j; ^ y 3 >»Hbl]g©?fM#)£tt, 

7 6 0 t o r r*ltl#L4/j!f>, 02&I>*H2#'x£ 
®t* $ * T 4. /& £ *1 fc H 2 0 13 £ p qj — ffi A t T •> y 

= vJt«4rasaWtl-««l»Sr^tfii*'l»«i:t*. 
£t, ^H?i!co^W^icJ;6i, mm*/}) *>mm 
©ffMMfcfiNO, ifcli, N2 0#X&-ttALT$^ 

[0 0 0 9] itj'iEO <t 5 R M&igffc-t 5 tnb<o& 

%w id i 5 v y => /mmuMt&xmt. / y = /&m 

&ti s <t"^3\$&ts&1&Rtfti s ftU<r>l£Jit:7 6 0 t o r 
r *yit|ff#L&7)"£>, N0i7tl±N2O^^.Sr*Pl^ 

?±alt-> y /ma^mmtt sispg^t? z. t *® 
mt-tz, it, &%w<D'MMBmiz£zb, mm/'j 

= ^SeS{t:lito?FMA-ft!±iSffi?l5t;^r:xm, $ fell, 
<t (i*JSKtc <£ % i ?sst®Kbxs&u*#g{bim&{g; 
mRxfmmitmznbtiz* it, roxooxssrs 

[0 0 1 0] 

[%^co^jsro^j wt, mttmmzmmLx*%m 

S 0 Ell l4^bgSW«ft^tSB)tSr7jtLfcififi®i?& 
ot, ©HbilSliggHbft 5 1 o o t n- Kb ?*?-+>v< 
(Load Lock Chamber, 114)^6,^5. 'SMLiF 1 0 0I4# 
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^SAP l 0 2 ilMRn 10 4, isLJCtf-a-yi 0 6, 
t— * — 1 0 8 a— Kn y^-v^l l 4!S 

KX^Ht-c-fc >5 , ->y n>r>x-^i i o^itsti 
t^-^tf'-F i i 2dS#«1-5. it, srt^- 

7*1 0 6 in- Kn7?ff^l 1 4|«IC(J > pa- 
/>#*- F 1 l 2 dSSit^ftir J; *) gtfbtfi l 0 0 coix^g- 
3.-7* 1 0 6 t^l^jiitit <0 n- Kn y ^f-Y W< \ 

■^LT, iHP i o 4l'iiSj;£:f-3— t*i o 6rt©/£7j 
70 &sBfH-3ti6G0#;*©&AP 118, #M*Pip-f-5 

1tt><r>'</\<-7 \ 2 0M#S#>^i 2 2d*B^ $ ^. 

[ooii] h i n&mtmmnmumz*. 

LtzAK *%mt±fc¥mc>mt$iW:P&m\^-ktfx- 
#, tf^jtAn i o 2^igt,R'Sf- = -7*i o 6cdt 

6©±«i:Ji*S$n5J:5fii-5ri:t,-e#5 0 it, 
#3SPJ©flJfflf§«lt-<fco-C2 0 04l^L3 0 0 torr 
ISfflfiEOtioCli, 1 0" 1 t o r r**©*^liiS 
20 VMaH"4r^^-t-5#^*°V7'l 2 2 W<£^J§i^i> 

J!H ^-f 2 [~ ^ $ in./; j; ^ ft / £jvmm<r>m% a tzii 

[0012] m3itfrmMnmmmi~£.z>MikRTjm 

I£jj<K>WM&^ LtzMtfiX-b *) , 1234X0*12] 5 fi#H5iH 
©SllfiWlc J: Z>M{t&VMmk*mft+Z> ~ k !c±oT 
->y = ys«±(iffM$ia6->y = >SM;l$»T«iHb 
ffi^^LfctSftSH-efc*. Ill 1 *V^L115$-#1LX* 

30 &m<r>mmmm&u l < iftsj-t- 5 1 0 

[0 0 13] Si", ■>'!)3y')i-Al 1 Orj^ic^ft 
7t?x-^**- F 1 1 2Sr?|#i/V^.p 1 1 6^iiLT^ 
Wl 0 0«Jx:jS^a.-7'l 0 6 I'D — 7=> >yi-5„ 
ZtOMt—?— 1 0 8£J: "imtlP 1 O 0O?&g|±6 2 
0°C^^L 6 8 0°CfSgtClt^L (B13O3 0 2E 
PfB) , mt*fP 1 0 0 r*JWffi^li>c*iIt?fc5 7 6 0 t o 
r r%m$f-fZ> (3 1 0&m) „ it, >)i-/n»b- 

7 -< v ?*&u*r >of^ > ^, S-fbRt^ieafbiimrotf] 

S l-SMt *F 1 0 0 WJf 7J * Hfp L t "9 / <- v*© t & CO 

[0 0 14] IV>T, 0 8 4-fflV^-C^bXtJ* 

®S-fb$r^fT-r-5tfc»?gJi : , Wtlf, 8 0 0t4l>L 

8 5 o°cs£ (304 era) (-®fk'F 1 0 0 mm^.V- 

If, lslB#(r*°>7'l 2 2, itl±, B2<D/XVPM#^ 
P^ffl^TJ±^*£>lltr£DT0. 1 ?£^L 7 6 0 to 
r retell (3 l 2KB) KTlf*. SMbJP©a«4£E 

tnm-&<ommx^^iitz'ik, ^sar 1 0 2T-a 

50 t/£<t'ilrflJilL-C02&U'H2^>^^'xf£;$-t±-T 
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&i&$ixtz.H2 o#x£-aA Lxmw.<om zomtm* 

HxtzX b 1^ -> 'J =i^SS4 0 0 ±K$Htflls4 0 2 its 
^Jf (transition layer) 4 0 4tiW$.£ti% c Z<Dt>s® 
Jf4 0 4limitm4 0 2 i->y =^S«4 0 0CD#B!~ 
MStiSS i orofflcgSr^-r^lt LT, #i::$Hblg" 
4 0 2<om£Am < ^5liifr©fis^@4 0 4 

^14 o 4<offi&<Dtzifr\zw&^zmmk$im.t>mi^ 

Jfi::4-5„ 

[00 15] H3^l4±i$LfcS5tKft»fci6ro 
tfx&Acofr&TF tfc*s. El 3 mmt'lMftHz tOi* 

4 <^<D Titbit k^LfctliSggKbi: [SHSlcp^L 

7ufiS&i%tj>HC l^TCE (Trichloroethylert&ifotf 
* * l /^v^ L 5 %rt^ic»f2> iSE^Wrtro^Mlfe* 

iiSa* U\ "b*56A-, 2004^13 0 0 1 

0 r r *T'SS«1&£T*fc.Hlf/K>'7 t l 2 2 £ffl^-f [C 

[0 0 16] r«£ 3 Kffiffiiffist, tLasMfcT 
%bMz>s >; ^ >s«4 o o ±oKHbfliM o 2 1±, Sffl 

\z£ix%<Dti?- h^mm-^hy^^mmmt lx 

m v ^ a r. t # T- 1 N mtt 6 rnmtmm* £ b \zn o -c 
#fe^/=^{bJii^fbiiffl^jit lt^- i-siut 

^ hv-^^fbHt'ffli/^r i:^-e#5 0 i/c, Affile 
ioTlitlEUfcS!fbiflS(-*5it5iaAi±7 0 04v>L 1 

1 5 0°C?3X'^lZ.mmX% , H2&U«02*'^(734>/t-b 

umm (- i o r±3t l fc^-fbiisi-^^r , * 

fc*|-iNbilS4 L(cSsa{bii@ro^-e$-iJffl £ r t 

SKsCSHbT-JEAH 
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[0017] ®3<Dmtmn*%i-7LtzViMx\ gjs^=. 

— -f\ 0 efttd^i-/^- h 1 1 2Sr-t<7)3:£gV>£. 

SU&f-a.-'fX 0 6ftfflai*XirN 2 tfc!iA 
r. N e 4£*W^I§t£#^£fflV N T'*— v^-ti^,, «^ 
t, ^SAn 1 0 2ldN04fcl±N2 0^f^4-effS^F 

mmfettmx&ALxmmititmi-z, zs-t&tm 

Slz^Zfttzi. 5 ld> 8Mbf54 0 2T(d^bSS4 0 2iS 
S&£*i4z)5&l£lMbl®5 0 6/jSJIM£;ft5„ r«7)BK, 
/O ffi^ll4^biimi:l5lC< 0. li^L7 60 torrO 
ffiffi (3 12EH1) diffifSU ?a*i±^biiSi:PlC< 
8 004UL8 5 0 "CfSg (3 0 4 EM) idffif Lfc 
9, 1213 ft fc<fc 51' 9 OOft^Ll 150 

°css (306KW) \z-mm)t>z>'ki,x%z><. mm 
it^m&ziDX b ic-&i&xm'n-tz> tmrnitms o 61*3 

<o ttrna m t, ^a-f biid^^-r 5 * > a as*, 0 y * 

[0 0 18] z\tD£.b^lXmH{bftfZ7£tlZ>t&£ 
JkUK.t)*®Wm&\Z.W<&LX (3 0 8M314I 
Pal) SJS^^ — -fl 0 6f^-A,f- h 1 1 2%:TV 
of -f ' i: tc J; 19 ggfb&VSt^biMg^j-t 

5 0 «Tt:, ^P^I-iSKfb^VMS-fbA-fecDAft:^ 
'4 &3£<fc S -&4 *s b # e.nfe«MbBI©W $ ft V 

ici iP^ll^o^bft^^b^a-roftflif^S 5)ld^5S 
ic46 0 Sfc, Tffiw^fyii#^4f&/(5(dj;5ii§]4 

H4^o 

[0 0 19] <^WJ 1 >*m^Ti±A^,EE (7 6 0 
t 0 r r) ftUtiSH-TlwfeftSOi^^lCi^RiCKfb 
Ir^fT L T# ib ti fcge-fbSI©j5K«aS ibK Lfc„ 
S ] (4 8 5 0 " J Cco?g.is"T- 1 0 $$ff5#* WI±^T¥£SC^b 
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t o r r) KTM#Cjftfc®Hb$S»J¥£f±. lEMm^li 
in7 6 0 torrM3. 8 t o r r 5 

imzinmimm % m ^ l & & h % <b n 5 ^turoi? $ 

[0 0 2 2] < gRffll 2 >*^fi|r-(i^Jf (7 6 0 * 





760torr 


304torr 


76torr 


7.6torr 




1#40# 


4# 




40 A 


45A 


35 A 


28A 



* t o r r ; &&&ffi) RXfi&l± (3 04 torr, 7 6 
1 o r r, 7. 6 I o r r ; 

£tm L /■-«, *©f 2A8 5 0 °C<0?IST-?SS;K{t; L X 

[0 0 2 3] 
[*2] 



<%^\zk%mmmm<xzh&k'm£m®i>mL^- 
[0024] < m^j 3 >^mmmti£ti 



umR 



30 



[0 0 2 6] ^»^3^V^La5l4«-*E^*6 5 0 t 
orr, 400 torr, 350torr (r K>H50H 
!O^W»fEli#*14 4. 4torr, 8 8. 9t 
orr, 8. 64torr) t I XMiXStit LfcB*#<b 

m @ f 3 1 fcv ^ L 9 liia 7 Stifc J; 9 fc, ^tJIWJf* 

g^=S50tl>n(H2O j»ffi=144.4torr)<D jfe^OfifeftBlff S 



Lfc 0 iti^fc^ittia 1 commmmikfpxh <o *a 

[0 0 2 5] 

8 i n c h 

8 5 0°C 
Hi-5 0 0 s c cm 
O2-1000sccm 
N!-1 000 sccm 
: 1 . Or pm 
: 1 0# 

1 5 0tfcS'i¥<OSilP.^^-^*- h<73±S|5^, Ef" PbIIFC 

t*^-t„ WT\ *6^^LSl 5T-t>[Rl^-efc5„ 
[0 0 2 7] 
[*3] 



[0 0 2 8] 
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74.6 


74.4 


74.3 


74.5 


74.8 


74.9 


74.5 


74.5 


75-4 


74.7 


0.7O 
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78.B 


78.4 


78.4 


78.4 


78.5 


78.7 


78.4 


78.4 


78.7 


78.5 


0.2Q 
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83.1 


82.9 


82.6 


82.6 


82.8 


82.8 


82.8 


82.7 


82.7 


82.8 


0.31 
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£E^3=400torr(H s O #Bt=S8.9toxi)iO»£-R>Sifl:«J?* 
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56.1 


S6.1 


56.0 


56.2 


56.4 


56.9 


56.2 


56.2 


57.5 


56.4 


1.36 


C 


58.8 


58.7 


58.6 


58.8 


59.0 


59.4 


58.7 


58.8 


59.6 


58.9 


0.87 


B 


62.9 


SB. 7 


62.5 


62.7 


62.9 


63.1 


62.7 


62.6 


63.4 


62.8 


0.68 
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ffi^=S50torr(H»O #g =8.64torr)<PS-S-g>Bt{bBEff 3 
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¥*9 
(A) 


(±%) 


1 
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7 


8 
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37.1 


37.1 


37.0 


37.0 


37.1 


37.6 


37.1 


37.1 


37.7 


37.2 


0.96 


C 


39.0 


39.0 


39.0 


39.1 


39.1 


39.6 


39.1 


39.1 


39.6 


39.2 


0.S2 


B 


42.1 


42.2 


42.1 


42.0 


42.0 


42.4 


42.2 


42.1 


42.5 


42.2 


0.66 



[0030] * 3 ft ^ L g 5 a* few J: ? Tte.i; *s^,*» 
5. EE^^^^ii^-s^^t^tK^lf^^ti 



10 0 3 1] <^#U >*KWilTit6 5 0 t o r r 
W3 5 0 tor r ©2ffi©/£^ FTl&JiM^Btifc&ig 

CroiSS, b^a#rai46 5 0 t o r r <T»±f]X'h 
1 0^RTJ5 3 0 5j\ 3 5 0 t o r r <OB.J]X1hi> 
a#tt 2 *h 5Mt;io^H fc. 
[0 0 3 2] 



2) ^sfSf-a-^i 0 6<o rsBictea-t-afcfc-cfc 

Sl±± Fcoagei^S-S^S ijCLt? #"*£A p <n * 

a— $ : 8 i n c h 

SJi : ' : 8 5 0 °C 

#*»fcft :Hi-5 0 0 sccm (*6&tl«7) , 

5 0 s c cm (iaii^Lii 0) 
O!- 1 00 0 sccm 
N!-1 00 0 sccm 

[0 0 3 3] »roS6SV*7l±EAS:6 5 0 tor r r r ) £ U J&EBflW 2 #\ 5#, lO^ICLT 

(H!o»ff = 144. 4torr) tL. j5jcss#nn$- 3<? mmm^mnLxm^hitmtmnm^^m^Ltcm 

fc^fkKtoJ¥$%ateLfciS*T*fc'), S8tt^L*l [0 0 3 4] 

OliE^jSrS 5 0 t o r r (H2 0#JEE=8. 6 4 t o X [$6] 

E^=660toir(ft,0#ff=i44.4torr>. j£*f*fH=iO 'An&ft&mitmR 3 
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(A) 


<±%) 
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7 
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75.2 


74.7 


74.3 


74.3 


74.5 


75.2 


74.5 


74.7 


7B.6 


74.8 


0.85 


C 


79.6 


78.8 


78.6 


78.5 


78.4 


802 


78.7 


78.8 


79.1 


79.0 


1.11 


B 


SS.8 


84.7 


83.4 


82.7 


82.1 


83 8 


83.6 


83.6 


83.9 


83.7 


1.99 


[*7] 

i£73=650tciT(H»O#JBE=144.4torr), ^cJH*m=30 StlfcUSS 
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6 
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8 
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144.6 


143£ 


148.3 


1432 


143JS 


147£ 


1433 
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